The role of the fourth extracellular domain of the rat corticotropin-releasing factor receptor type 1 in ligand binding.
The role of the fourth extracellular loop (e4) of rat corticotropin-releasing factor (CRF) receptor, type 1, in ligand binding was investigated using chimeric receptor molecules. e4 of CRF receptor, type 1, was replaced by the corresponding domains of two other G protein-coupled receptors, the rat glucagon receptor or the human pituitary adenylate cyclase activating polypeptide (PACAP) receptor. Both chimeras were transported properly to the cell membranes of transfected chinese hamster ovary cells as indicated by immunocytochemical analysis. Ovine CRF (oCRF) was bound specifically, but with low affinity (Kd = 2-5 microm). Cyclic AMP was not accumulated intracellularly in response to increasing concentrations of oCRF. Based on these data, it is concluded that e4 of rat CRF receptor, type 1, is involved in ligand binding. To confirm the importance of e4 in binding CRF, three negatively charged amino acids of e4, Glu336, Asp337 and Glu338, were replaced by Gln, Asn and Gln, respectively. No effect on ligand binding and cyclic AMP accumulation was observed (Kd = 5 nm; EC50 = 1.5 nm). However, when Tyr346, Phe347 and Asn348 of e4 were changed to three alanine residues, ligand binding affinity as well as efficacy in cyclic AMP accumulation were significantly decreased (Kd = 64 nm; EC50 = 32 nm).